Actinomycin D (0.05 ,ug/ml) suppresses the synthesis of ribosomal RNA of baby hamster kidney (BHK21) cells. The The virions of the arenavirus group contain multiple electron-dense granules which resemble ribosomes (4, 17, 18) . The nucleic acid of lymphocytic choriomeningitis virus (LCMV) and Pichinde virus, which are members of the arenavirus group, have been found to contain multiple RNA components (3, 19, 20, 21) . The RNA of Pichinde virus contained 31, 28, 22, 18, and 4 to 6S components. The 28 and 18S RNAs were methylated and newly synthesized; however, newly synthesized 28 and 18S RNAs were not incorporated into virions which were grown in the presence of concentrations of actinomycin D which inhibited the synthesis of host cell ribosomal RNA (3).
The virions of the arenavirus group contain multiple electron-dense granules which resemble ribosomes (4, 17, 18) . The nucleic acid of lymphocytic choriomeningitis virus (LCMV) and Pichinde virus, which are members of the arenavirus group, have been found to contain multiple RNA components (3, 19, 20, 21) . The RNA of Pichinde virus contained 31, 28, 22, 18 , and 4 to 6S components. The 28 and 18S RNAs were methylated and newly synthesized; however, newly synthesized 28 and 18S RNAs were not incorporated into virions which were grown in the presence of concentrations of actinomycin D which inhibited the synthesis of host cell ribosomal RNA (3) .
The present study was undertaken to answer three questions. and baby hamster kidney (BHK21; reference 29) were obtained from laboratory stocks. Growth medium for the three cell lines consisted of Eagle medium supplemented with 0.75 g of sodium bicarbonate per liter, 10% fetal bovine serum, 100 U of penicillin, and 100 qg of streptomycin per ml. Maintenance medium for the cells consisted of Eagle medium supplemented with 1.5 g of sodium bicarbonate per liter, 2% fetal bovine serum and antibiotics. When the cells were incubated in a 5% CO2 atmosphere, the content of sodium bicarbonate was increased to 3 g per liter. Primary cultures of chicken embryo fibroblasts were prepared from 8-to 11-day-old chicken embryos as previously described (6) .
Viruses and virus assays. Pichinde virus, strain AN 3739 (16, 30) , Sindbis virus strain AR 339, and rubella virus strain R-1 (15) were used. Stocks of Pichinde virus and Sindbis virus were prepared in BHK21 cells, whereas rubella virus stocks were prepared in Vero cells. Pichinde virus was assayed in Vero cell cultures by the plaque counting method previously described (16) . Sindbis virus was assayed by similar methods in chicken embryo fibroblasts, except that neutral red was incorporated into the initial agar overlay, and plaques were counted 24 to 36 h after infection. Rubella virus titers were determined in BSC-1 cells by the use of the hemadsorption negative plaque technique (23) .
Preparation of labeled Pichinde virus. BHK21 cells were seeded in 16-oz (0.473 liter) prescription bottles (106 cells/bottle) and incubated at 37 C for 36 h. The medium was then replaced with 25 ml of growth medium containing 2 gCi of uridine-5-3H (specific activity = 30 Ci/mmol; Amersham/Searle) per ml. After an additional 48 h of incubation, the medium was replaced with an equal volume of maintenance medium supplemented with uridine (25 gg/ ml). Approximately 18 h later the cells were infected with 1 to 5 PFU per cell. After adsorption of the virus, the cells were washed once with maintenance medium, and 25 ml of fresh medium containing 0.2 ACi of uridine-2-14C (specific activity > 50 mCi/ mmol; New England Nuclear Corp., Boston, Mass) per ml was added. In some experiments the maintenance medium containing the "4C-uridine was supplemented with 0.05 gg of actinomycin D (Calbiochem, Los Angeles, Calif) per ml. The infected cells were incubated for 48 h at 37 C, and the extracellular fluids were harvested and clarified by centrifugation (1,100 x g for 20 min).
Concentration and purification of Pichinde virus. Pichinde virus was precipitated from clarified extracellular fluid with polyethylene glycol 6000 (Union Carbide Corp., New York) and purified by centrifugation in a 20 and 50% (wt/wt) discontinuous sucrose gradient followed by centrifugation in a continuous sucrose gradient. The details of the purification method have been described (3) .
Isolation of Pichinde virus RNA. The fractions from the continuous sucrose density gradient containing maximum amount of virus (density = 1.14-1.18 g/cm3) were pooled, and the viral RNA was isolated as previously described (3 Ultraviolet (UV) and y-irradiation of Pichinde virus. Pichinde virus was diluted 10-fold in Tris-buffered saline (pH 7.4) supplemented with 1% fetal bovine serum, and 1.0-ml fractions were delivered to 60-mm tissue culture dishes. Uncovered dishes were irradiated at an estimated dose of 3.5 ergs per mm2 per s by using a Sylvania G15T8 germicidal lamp. After appropriate exposure time, each sample was diluted 10-fold in Eagle medium, and residual infectivity was assayed by the plaque counting method.
Sindbis and rubella viruses were irradiated under identical conditions.
To measure the sensitivity to 7y-irradiation, triplicate samples of lyophilized virus were irradiated for various time intervals. The source of radiation was the research reactor located at the Nuclear Science Center, Texas A&M University, College Station, Texas. The vials were placed in an aluminum container lined with Boron carbide which screened the samples from thermal neutrons. The absorbed gamma dose was measured by using Fricke dosimeters. At a dose rate of 2.35 x 106 rads of gamma radiation per h it was estimated that the samples were exposed to not more than 7.2 x 102 rads of fast neutrons per h and 5 x 102 mrads of thermal neutrons per h. For the samples the reactor was operated at power levels of 200 kW or 1,000 kW which delivered approximately 4 x 105 rads/h or 2 x 106 rads/h, respectively, of gamma radiation at a distance of 40 cm. The total doses delivered ranged from 0.5 x 105 to 20 x 105 rads. The lower doses, 0.5 x 105, 105, and 2 x 105 rads were delivered when the reactor was operated at 200 kW for 7.5, 15, and 30 min, respectively, whereas the higher doses, 5 x 105, 10 x 105, 15 x 105, and 20 x 105 rads, were delivered when the reactor was operated for 15, 30, 45, and 60 min, respectively, at a power level of 1,000 kW. After irradiation the ampules were held at 4 C until assayed for residual infectivity. Lyophilized Sindbis and rubella viruses were irradiated under identical conditions. Electron microscopy. To obtain thin sections, BHK21 cell monolayers in 32-oz (0.946 liter) prescription bottles were washed once with phosphate buffer (Millonig's, at 4 C, pH 7.3), scraped from the glass with a rubber spatula and centrifuged at 800 x g for 20 min. The packed cells were fixed with buffered 3.0% glutaraldehyde for 60 min. The fixed cells were treated with 1% osmium tetroxide, dehydrated in an ethanol series, and embedded in an Araldite-Epon mixture, and sections were stained with uranyl acetate and lead citrate as previously described (18) . To carry out negative staining, samples from fractions of the continuous sucrose gradients used in the final step of purification were prepared by the droplet pseudoreplication method (13, 27) . Osmium tetroxide vapor was used to enhance the virus particle contrast (13) . The calculation of virus particles in suspension per milliliter of sample was done by using the droplet formula (13 (18) . There were no detectable differences in the number or appearance of intemal granules within the virus particles replicated in the presence of actinomycin D.
The possibility that host-cell ribosomal RNA synthesized prior to infection was incorporated into the virus was examined. Cells were prelabeled for 36 h with 3H-uridine, and after an 18-h chase with cold uridine the cells were infected with Pichinde virus. The cell cultures were then incubated for 48 h in medium containing 14C_ uridine, and actinomycin D (0.05 ug/ml) was added to one-half of the cultures. Figure 1 shows the profile of the purified virion RNA obtained by velocity sedimentation in a sucrose gradient. In the absence of actinomycin D, 3H-uridine was observed primarily in the major 28S component, while the "4C-uridine was observed in the major 28S peak as well as in the 22, 18, and, 4 to 6S components. The sedimentation patterns of the virion RNA was distinctly different when actinomycin D was added to the medium (Fig.  2) . The 3H-uridine incorporated prior to infection was observed in the 28, 18 and, 4 to 6S regions of the gradient. However, the "4C-uridine added after infection was absent from the 28S component but was detected in peaks corresponding to 31, 22 , and 4 to 6S. In four separate experiments electrophoresis of Pichinde virus RNA on 2.4% polyacylamide gels (3) also revealed only the 31 Effects of uv and ionizing irradiation. Indirect evidence of the existence of more than one viral genome per virion was sought by examining the kinetics of inactivation of Pichinde virus 10.00 with UV light. The sensitivity of Pichinde virus to UV light was measured and compared to that of Sindbis and rubella virus (Fig. 3) . The linear nature of the dose-response curve indicated that inactivation of each viral preparation followed single-hit kinetics. The dose which re-_100 sulted in 37% survival (D37) was calculated for The sizes of several virus genomes have been estimated by measuring the sensitivity to gamma irradiation (1, 7, 9, 10, 12, 22 Another possibility is that the ribosomal RNA is functional. The functional integrity of Escherichia coli ribosomes is sensitive to gamma radiation (11) . Thus, the disparity in the genome size estimated by the two methods could be accounted for by a functional role of the host-derived ribosomal RNA. Further studies will be needed to delineate between these possibilities.
Noteworthy is the replication of Pichinde virus in BHK21 cells treated with low concentrations of actinomycin D which consistently resulted in an increased yield of virus. An enhancement has also been reported for LCMV and Junin virus grown in BHK21 cells (26, 28) . The increased Pichinde virus titer appeared to be due to an increased production of infectious particles, since the total particle yield was not substantially altered. The enhanced production of infectious particles did not appear to be related to differences in the incorporation of viral RNA into the virions. It is possible that the actinomycin D suppresses a cellular function which inhibits production of infectious particles.
